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(54) Ink-jet recording material and ink-jet recording method 



(57) There are disclosed an ink-jet recording mate- 
rial comprising a support, and an ink-receptive layer pro- 
vided on the support, wherein said ink-receptive layer 
contains at least one thioether compound having an 
alkyl group substituted by a hydrophilic group or a group 
containing a basic nitrogen atom, and an ink-jet record- 



ing method which comprises at least the step of shooting 
liquid drops of an ink composition comprising at least a 
water-soluble dye, an organic solvent and water to an 
ink-jet recording material having an ink-receptive layer 
containing at least one thioether compound having an 
alkyl group substituted by a hydrophilic group or a group 
containing a basic nitrogen atom, provided on a support. 
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Description 

BACKGROUND OF THE INVENTION 



1 . Field of the invention material that has photo- 
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jet recording method 
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2 - Prior art * on ink comoosition is shot and attach 

pTtedt^^f ^^^^^ 

usually comprises water as a ma.n oompon ^ ^ ^ 

for preventing clogging ec- tQ h^^«*J-~«, the resulting image is 

[0003] As ink used for ink et reoora * fe dissolved or aspersed aga n w catjonjc ^ 

resistance, there is a P^^J^^ resistance, there has been known a method of a g 296878/1990 , 
contacted with water. To «"P^ the J^Si Provisional Patent Publications No. «»JJJ 8 re( , uirea not only 
polymer as disclosed ^ «f ^30501 1/1 095. etc. Also, the .nkfor .nk* * '^SLbWy at the resulting 

No 255876/1990, No. 188 ^ 4/ \f'^ ngm aterial lnthelnkbutalsotob«^ent'^^^ ^ |unrf 
tobeexcellentinpreservab-htyofthecolor^ngmat when a color , m age « pnrtjA* ^ y Q , or irnage 

[0006] Also, in J^f.fo? No 119«3/1998. No. 175365/1998, No. J*™* 19 ?* ™ and EP 0 813 978 
W87/1990. No. JI^Iqm 999 ^^o 2030^ 999 and No. 34481/1 999, U.S. ^^^^ S jy ca ^ e particles prepared by 
217601/1998, No. 20300/1999. reC ording materials us.ng •V»f»»*^J™™JJJ B naving a n average 

A. and the like, there h h aveb **^ glossiness 
a gas phase process 9*""™*%%** nm to several tens nm. and has bee n desired, gloss- 
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or a small amount of a gas in air is likely caused. In particular, discoloration due to a small amount of a gas in air is a 
more significant problem. 

SUMMARY OF THE INVENTION 

5 

[0009] Accordingly, an object of the present invention is to provide an ink-jet recording material which is excellent in 
preservability of a printed part, and an ink-jet recording method, particularly, to provide an ink-jet recording material 
having a porous ink-receptive layer that has photo-like high glossiness and high ink-absorption capacity, and an ink- 
jet recording method using the same. 
10 [0010] The above objects of the present invention can be accomplished by an ink-jet recording material which com- 
prises a support, and an ink-receptive layer provided on the support, wherein said ink-receptive layer contains at least 
one thioether compound having an alkyl group substituted by a hydrophilic group or a group containing a basic nitrogen 
atom. 

[001 1 ] Also, an ink-jet recording method of the present invention comprises at least the step of shooting liquid drops 
is of an ink composition comprising at least a water-soluble dye, an organic solvent and water to an ink-jet recording 
material having an ink-receptive layer containing at least one thioether compound having an alkyl group substituted 
by a hydrophilic group or a group containing a basic nitrogen atom, provided on a support. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 

[0012] According to a preferred embodiment of the present invention, an ink-jet recording material comprising a 
support, and an ink-receptive layer containing inorganic fine particles provided on the support, wherein the ink-receptive 
layer contains at least one thioether compounds having an alkyl group substituted by a hydrophilic group or a group 
containing a basic nitrogen atom can be provided. 
25 [0013] The thioether compound having an alkyl group substituted by a hydrophilic group or a group containing a 
basic nitrogen atom to be used in the present invention may include, for example, a compound represented by the 
following formula (I): 

30 R 1 -(S-R 3 ) m -S-R 2 (I) 

wherein R 1 and R 2 may be the same or different from each other, each represents a hydrogen atom, a substituted 
or unsubstituted alkyl group, a substituted or unsubstituted aryl group or a group containing these alkyl group and the 
aryl group, or may form a ring by binding to each other, provided that at least one of R 1 and R 2 is an alkyl group 

35 substituted by a hydrophilic group such as a hydroxy group, a sulfo group, a carboxy group and a (poly)ethyleneoxy 
group, or a group containing a basic nitrogen atom such as an amino group, an amide group, an ammonium group, a 
nitrogen-containing heterocyclic group, an aminocarbonyl group and an aminosulfonyl group, or a group containing at 
least one of the above-mentioned these groups, and the substituted alkyl group may be bonded to the sulfur atom of 
the thioether through a divalent linking group such as a carbamoyl group, a carbonyl group, a carbonyloxy group, etc.; 

to r3 represents a substituted or unsubstituted alkylene group which may have an oxygen atom; and m is an integer of 
0 to 10, and when m is 1 or more, at least one of the sulfur atom bonded to R 3 may be a sulfonyl group. 
[0014] The above-mentioned thioether compound may be in the form of a salt such as a methanesulfonic acid salt, 
a p-toluenesulfonic acid salt, etc. 

[001 5] Particularly preferred compound represented by the formula (I) may include a compound wherein at least one 
45 of R 1 and R 2 is an alkyl group substituted by a hydroxy group, a carboxy group s an amino group or an ammonium 
group. As the amino group of the amino group-substituted alkyl group, there may be mentioned an amino group, a 
monoalkyl-substituted amino group (an alkyl group preferably being a C,_ 5 alkyl), a dialkyl-substituted amino group 
(an alkyl preferably being a C-j.g alkyl), etc., and it may be a nitrogen-containing heterocyclic group. In the following, 
specific examples of the compound represented by the formula (I) are mentioned but the present invention is not limited 
50 by these. 

(1) HO(CH 2 ) 3 S(CH 2 ) 3 OH 

55 
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(2) CH 3 SCH 2 CHCOOH 

NH 2 /CHa 

(3) HO(CH 2 ) 2 S(CH 2 ) 2 N N 



CH 3 

(4 ) HO(CH 2 ) 2 S(CH 2 ) 2 OH 
(5) C H 3 S(CH 2 ) 2 CH(NH 2 )COOH 
(6) HO(CH 2 ) 2 SCH 2 S(CH 2 ) 2 OH 

(7) HO(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 OH 

(8) HO(CH 2 ) 2 S(CH 2 ) 3 S(CH 2 ) 2 OH 
(9) C 2 H 5 S(CH 2 ) 2 SCH 2 CH(OH)CH 2 OH 

(10) HOOCCH 2 SCH 2 SCH 2 COOH 

(11) /(CH 2 ) 2 0(CH 2 ) 2 \ s 
N (CH«)aO(C*W 

HO(CH 2 ) 2 S(CH 2 ) 2 S0 2 (CH 2 ) 2 S(CH 2 ) 2 OH 
(13) HO(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 3 OH 
(14) HOOCCH 2 SCH 2 COOH 

( 15) HOOCCH 2 S(CH 2 ) 3 SCH 2 COOH 

(16) HOOCCH 2 S(CH 2 ) 2 SCH 2 COOH 
(17) HO(CH 2 ) 2 S(CH 2 ) 4 S(CH 2 ) 2 OH 

(18) HO(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 OH 
d 9) HOOC(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 COOH 
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(20) HOOC(CH 2 ) 2 S(CH 2 )S(CH 2 ) 2 COOH 

(21) (HO(CH 2 ) 2 S(CH 2 ) 2 ) 2 0 
(22) H 2 NCO(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 CONH 2 

(23) HOOC(CH 2 ) 2 S(CH 2 ) 2 COOH 

(24) (HOCH 2 CH(OH)CH 2 SCH 2 ) 2 
(25) HOOC(CH 2 ) 2 S(CH 2 ) 3 S(CH 2 ) 2 COOH 

(26) C 2 H 5 S(CH 2 ) 2 S(CH 2 ) 2 NHCO(CH 2 ) 2 COOH 
(27) HO(CH 2 ) 3 S(CH 2 ) 2 0(CH 2 ) 3 0(CH 2 ) 2 S(CH 2 ) 2 OH 
(28) HO(CH 2 ) 5 S(CH 2 ) 5 S(CH 2 ) 5 OH 



CH 3x ^CH3 
(29) ^N(CH 2 )2S(CH2)2N 

CH3 CH3 



ch 3n ^ch 3 

(30) .N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 N 

CH/ 2HCI CH 3 



CH 3v ^CH 3 
CH 3 " 2HC( OH 3 



CH 3x 

(32) CH 3 X s 
CH 3n / 
N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 )/ 
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( 33, ^>(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 2 S^CH 2 ) 3 N. cH3 
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,CH 3 



(34 ) H 2 N(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 3 NH 2 
V 2HCI 

/CH3 

{35) 3n n(ch 2 ) 2 s(ch 2 ) 2 s(ch 2 ) 3 s(ch 2 ) 2 s(ch 2 ) 2 n^ CH3 

13 } CH 3 ' 2HCI 



36) (3* (CHa) ^ (CH * >2S(CH2>2S(CH2>2 



(37) O^N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 N v __ y O 



(38) >(CH 2 ) 2 S(CH 2 ) 2 0(CH 2 ) 2 S(CH 2 ) 2 N^ cH3 



„CH 3 

(39) CH3 N(CH 2 ) 2 S(CH 2 ) 2 0(CH 2 ) 2 0(CH 2 ) 2 S(CH 2 ) 2 N. CH3 



(40> ^CH 2 S(CH 2 ) 2 S(CH 2 ) 2 SCH 2 > N 

2(C0 2 H) 2 

(41) C4H9 >CH 2 CH 2 SCH 2 CONH-^ 



138509A2J_> 



EP 1 138 509 A2 



w 



15 



20 



25 



30 



35 



50 



55 



^ 4 ^ 9 \ / — V 
< 42 ) ^ ^ ^NCHaCHaSCHCONH— C3~ Cl 

CH 3 CI 



(43) (CH 3 )3N(CH 2 ) 2 S(CH 2 ) 2 N(CH 3 )3 • 2 CH 3 SO? 



(44) (CH 3 ) 3 §(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 W(CH3)3 • 2 CH 3 -^3^ SO ? 



9 ® 



(45) (C 2 H 6 )2N(CH 2 )2S(CH 2 ) 2 S(CH 2 ) 2 N(C 2 Hs) 2 • 2 CH 3 -(_y S0 3 
CH 3 CH 3 



(46) (CH 3 ) 3 ^ • 2 cH 3 -^3-S(| 



( 3 



(47) (CH 3 ) 3 § > (CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 N(CH 3 ) 3 • 2 CH 3 -H^^SO? 

[0016] The preferred ink-jet recording material of the present invention is characterized in that it can absorb ink in 
voids in the film formed by inorganic particles, and in order to realize high ink-absorption capacity, it is necessary to 
increase a void volume. Therefore, it is necessary to coat a relatively large amount of the inorganic particles on the 
support, and when a hydrophilic binder is used, its amount is preferably reduced to increase the void ratio. 
[0017] As the inorganic particles to be used in the present invention, various known particles can be mentioned, 
such as silica, alumina and the like, among which silica is especially preferred. An amount of the inorganic particles 
40 contained in the ink-receptive layer is preferably 8 g/m 2 or more, being more preferably in the range of about 1 0 to 30 
g/m 2 . If the amount is less than the above range, ink-absorption capacity is deteriorated. An amount of the hydrophilic 
binder is preferably in the range of 1 0 to 40% by weight. By decreasing the ratio of the hydrophilic binder as mentioned 
above, ink-absorption capacity is improved but preservability after printing, particularly gas resistance is likely to be 
deteriorated. These properties are simultaneously satisfied by the constitution of the present invention. 
45 [0018] In the present invention, the inorganic particle is preferably contained in an ink-receptive layer as a main 
component, an amount of which is 50% by weight or more, more preferably about 60% by weight or more, further 
preferably about 65% by weight or more based on the total weight of the whole solid components in the ink-receptive 
layer. 

[0019] In synthesized silica, there are two types of materials, one (precipitated silica) of which is prepared by the 
wet process and the other (fumed silica) is prepared by the gas phase process. As the silica prepared by the wet 
process, there are (1) a silica sol obtained by metathesis of sodium silicate by an acid or passing through an ion 
exchange resin layer; (2) a colloidal silica obtained by heating and maturing the silica sol of (1 ); (3) a silica gel obtained 
by gelling silica sol in which formation conditions thereof are changed whereby primary particles of a silica gel having 
a diameter of several microns to 10 microns are agglomerated to form three-dimensional secondary particles; and (4) 
a synthetic silicate compound mainly comprising silicic acid obtained by heating silica sol, sodium silicate,' sodium 
aluminate, etc. 

[0020] Fumed silica to be used in the present invention is also called to as the drying method silica, and the fumed 
silica can be generally prepared by a flame hydrolysis method. More specifically, it has been known a method in which 
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urh as methyl trichlorosilane, trichlo- 

Id , ' ocdc «o ob.ain a ^S^nSS^by *. BET ^^^^^9 a surface area of 
oi 3 10 15 nm and a specificsurf^e area m tjoned me ans one of methods >fo me a ssessed by 1 

ts mc .c ordcrabiy used. and is a method of obtaimng a igen gas has 

powccr material by a gas phase adsojpuon m iso therm. As an a ds °^ tlon 9 ' jn essure or a 

go. a sample a -^"^^Si an adsorption amount obtain* iby -ft. JJ^^ 

(00221 I" w fa"" 1 L" V „«r«"b?uia. and a hydroprnllc binder y*» * ^^1* binder does nol 

log a saponifcafon degree of 80 /. or m . ^ & a)coho , 

Ling a primary to tertiary am.no groups or a g , h tne hydrop ni.ic binder, a cross-Unking agent 

polyvinyl ^referred to use, in combination with tne nyu w aldehyde type com- 

(fi.m hardening agent) of said binder .t# > comp0 und such aS a d ^„ halogen as disclosed in U.S. 

pound such lormaldohyde and O' 1 ^** 0 • compo und having are f* iV ®£™°f p atent N o.3.635,71 8; 

bodiimide type compound as*sclo *d in such as mucochlonc aad, a d.oxan ^ a ^ 

No. 3.091.537: a » ato 9 c ^ ca * 0 ^^t^ aaen t such as chromium alum, z,rcon,u ^^ U " a b e o , ric acid a nd a borate are 
dr0 xydioxane. an ffSnbta-lon of two or more. Among these, bor. 

and they may bo used independently ^ ^ after printjng by 

'e„apeandin «"* »" „,„ M mentioned, lor example, a eaUaate poly mentioned 

[0029] AO raa """^iJ,. us ed in the present "^^J^lSbwIn 0 a primary la tertiary 
me«a eompeund. As « pnlyelkylamine. ae we» « ^£7 P 2„.Vubfcations No. 

^TabbTa^^ 
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soluble polyvalent metallic salt. As such a salt, there may be mentioned a water-soluble salt of a metal selected from 
the group consisting of calcium, barium, manganese, copper, cobalt, nickel, aluminum, iron, zinc, zirconium, chromium, 
magnesium, tungsten, and molybdenum. More specifically, such a water-soluble metallic compound may include, for 
example, calcium acetate, calcium chloride, calcium formate, calcium sulfate, barium acetate, barium sulfate, barium 

5 phosphate, manganese chloride, manganese acetate, manganese formate dihydrate, ammonium manganese sulfate 
hexahydrate, cupric chloride, copper (II) ammonium chloride dihydrate, copper sulfate, cobalt chloride, cobalt thiocy- 
anate, cobalt sulfate, nickel sulfate hexahydrate, nickel chloride hexahydrate, nickel acetate tetrahydrate, ammonium 
nickel sulfate hexahydrate, amide nickel sulfate tetrahydrate, aluminum sulfate, aluminum sulfite, aluminum thiosulf ate, 
poly(aluminum chloride), aluminum nitrate nonahydrate, aluminum chloride hexahydrate, ferrous bromide, ferrous chlo- 

10 ride, ferric chloride, ferrous sulfate, ferric sulfate, zinc bromide, zinc chloride, zinc nitrate hexahydrate, zinc sulfate, 
zirconium acetate, zirconium chloride, zirconium oxychloride octahydrate, zirconium hydroxychloride, chromium ace- 
tate, chromium sulfate, magnesium sulfate, magnesium chloride hexahydrate, magnesium citrate nonahydrate, sodium 
phosphorus wolframate, tungsten sodium citrate, dodecawolframatophosphate n hydrate, dodecawolframatosilicate 
26 hydrate, molybdenum chloride, dodecamolybdatephosphate n hydrate, etc. 

15 [0032] In the present invention, a water-soluble aluminum compound or a water-soluble compound containing an 
element of Group 4A (Group 4) of the periodic table is particularly preferably used. The water-soluble aluminum com- 
pound may include, for example, aluminum chloride and Its hydrate, aluminum sulfate and its hydrate, aluminum alum, 
etc. as an inorganic salt thereof. Moreover, there Is a basic poly(aluminum hydroxide) compound which is an inorganic 
aluminum-containing calionic polymer. Of these, a basic poly(aluminum hydroxide) compound is particularly preferably 

20 used. 

[0033] The above-mentioned poty(aluminum hydroxychloride) compound is a water-soluble poly(aluminum hydrox- 
ide) a main component of which is represented by the following formula (1), (2) or (3), and which contains a polynuclear 
condensed ion which is basic and a polymer in a stable form, such as [Al 6 (OH) 15 ] 3+ , [AI^OHfeo] 4 ^ [AI 13 (OH) 34 ] 5+ , [Al 21 
(OH) 60 p, etc. 

25 

[AI 2 (OH) n CI 6 . n ] m 1 (1) 

30 [AI(OH) 3 ] n AICI 3 (2) 

Al n (OH) m CI (3n . m) 0<m<3n (3) 

[0034] These water-soluble aluminum compounds are commercially available from Taki Chemical, K.K., Japan under 
the trade name of poly (aluminum chloride) (PAC, trade name) as a water treatment agent, from Asada Chemical K.K., 
Japan under the trade name of poly(aluminum hydroxide) (Paho, trade name), from K.K. Riken Green, Japan under 
the trade name of Pyurakemu WT (trade name) and other manufacturers with the same objects whereby various kinds 
of different grades can be easily obtained. 

[0035] The water-soluble compound containing an element of Group 4 of the Periodic Table is not specifically limited 
so long as it is water-soluble, and a water-soluble compound containing titanium or zirconium is preferred. For example, 
as the water-soluble compound containing titanium, there may be mentioned titanium chloride and titanium sulfate, 
and as the water-soluble compound containing zirconium, there may be mentioned zirconium acetate, zirconium chlo- 
ride, zirconium oxychloride, zirconium hydroxychloride, zirconium nitrate, basic zirconium carbonate, zirconium hy- 
droxide, ammonium zirconium carbonate, potassium zirconium carbonate, zirconium sulfate, zirconium fluoride, and 
the like. Of these compounds, there is a compound having unsuitably low pH. In such a case, it may be used by 
optionally adjusting the pH of the compound. In the present invention, the term "water-soluble" means that the com- 
pound is dissolved in water in an amount of 1% by weight or more at normal temperature under normal pressure. 
[0036] In the present invention, an amount of the above-mentioned water-soluble metallic compound is preferably 
about 0.1% by weight to 10% by weight, more preferably about 1% by weight to about 5% by weight based on the 
amount of the inorganic fine particles. 

[0037] The above-mentioned cationic compound may be used in combination of two or more compounds. For ex- 
ample, it Is preferred to use the cationic polymer and the water-soluble metallic compound in combination. 
[0038] In the present invention, the surface pH of the ink-receptive layer containing inorganic fine particles is pref- 
erably about 2 to about 6, particularly preferably about 3 to about 5. By using at least one of the compounds represented 
by the above-mentioned formula (I) in combination with the surface pH of the ink-receptive layer, preservability of the 
printed material after printing can be more improved. The surface pH of the ink-receptive layer is a surface pH obtained 
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• n the dH at the distilled water portion 

^oHtte coatieg solution JleeethepH •<^<?'<*"»^$ 0 ^c^ «»' 

? s „ece S sarytopt.»iously * ,a "'^2^Zmo surface pH p^tann.ned ^ue. "The pH 0^ ^ mel . 

100401 The ink-recept«ve layer of the p ese mentioned a hydrophobic organ. ^s 0 ' ven ,^ (f or examp i e> 

J„Ul .a mo pteseo. '"»«r n ' * uoS oon^ o. belaln type aurtactar. .««* ™» £ ° ^ lhc ntk-eoepttve 

um.raicd on the both surfaces o v> w • 3Q0 invention is not partic- 

p,csent invention is preferably about 50 £™ <° t0 be preferably used .n the ' P resenI sucn as that 

gS*, A base paper co ^| 1 "^"^'^ ygo^ria^be employed. ^P^^^^J^pulp. ntfl-n- 
uuttv l«m«ted. and any paper generally us i for constlt uting the Dase p h var|ous 

as a paper for a ^^^127^' in C ° mb '' nati ° n * ~° 2 JS^^ ° f 

„ rrr:s»o r .^ r 

,0047] As a resin of the f '""^^^ ho mopolymer ef an olefin ^ch as low de Ms sucn 

so t^cssfitsS^^ 

(0048] Also, to the resin of the ^ ^ ^ am.de ^uoh as Jear^ ^ . 
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a po.vo.efin resin. by easting a me,ted resin under healing^ Ihe'aTof S^Sl 

coating method, whereby the both surfaces of the base paper are coated I by t conventionally 
whichcures by irradiation of electron* ray. the resin , ■ ;-a ^ a ^ r T /radiaTed to the resin whereby coating 
used such as a gravure coaten a blade coaler c. thero ^™ c ^ 1 10 a base paper be fore coating the 

the base paper with the resin. Also, it .s preferred to subject an ac ^ a "° n surface (the front surface) 

esin to th'e "base paper, such as a corona ^rge.^ surface depending on the 

on which an ink-receptive .ayer is to be coate ^^^^^^'SSB^Iy .uhj-ttdlo resin coating at the 
purposes, and particularly, a gloss surface is P red °™^ " S ^ s p ^ t0 coat t J, e surface of the base paper with 
back surface of the base paper, but ,n view of preventing cur. is ; preferred t ^ ^ && ^ ^ 

the resin. The back surface is usually a M ^ S ^^J^Z surface or to the both surfaces of the front 

5 to about 50 urn on the front surface or both of the front and back, surfaces^ ^ ^ 

[0050] To the support of the present invention. ^the support "n the back coating .aye, an 

bssss-s^^ a ,atex a curing agent - a pi9mem - a sur ' 

method convenf.ona.ly known in the art may »^™£SS£Z£ * rod bar coating system, etc. 

ssss^sss^- -*» — *« — - r - res - i ™ en,ion te exp,a '" ea 

in the following. ..,„,. :. t record inq method of the present invention, there may 

[0054] Asadyeofthe ink composition to be u^ J . basic a 

be mentioned conventiona.ly known dyes such as a ^stontive dye^ a * y ^ ^ ^ ^ ^ 

S Pa rt icu,r,y P refe r — 

76, 79, 80, 81 . 83, 84, 89. 92, 95, 111 , 1 73, 1 84 207 211 . JJ^J* 1 8 1Q0 and 1 01 ; C .l. Direct Yellow-8, 9, 
241 . 242, 243 and 247; C... Direct V.o.et-7 0 47 4 5 . 66 90 ^ * 06> 108 , 109 . 110, 1 30, 132, 142, 
11, 12, 27, 28. 29, 33, 35, 39, 41. 44 50 53 : 58 59 68^86 87 93 95, ^6 9 8 ^ ^ ^ 

144. 161 and 163; C.l. Direct B.ue-1. 10, 15 22^25 55. 7 68 " 71 76, 77 7 , ^ ^ ^ 

151 , 156, 158, 159. 160. 168, 189. 192, 193,194, 199, 200 201 2<*. 20S . 207 , ^ gg ?? 

237 244, 248. 249, 251. 252. 264. 270, 80 82. 1 1, 114, 118, 119. 127. 128. 

80, 91 , 94. 97. 106, 154. 166, 168, 173 and 199; C.l. Add ^Red-35 , 42 52 57 62. BO 

131. 143. 151. 154. 158. 249. 254 261.263 . 266 289 299, 301 305 336 337. 361 3 ^ ^ ^ 

34, 43, 47, 48, 90, 103 and 126; C.l. Acid Yellow -17 9 23 , 25 39 40 4 Z , ^ ^ ^ ?6 y8 

143. 151 , 159, 169, 174. 190. 195. 196, ™£»-™£*J^™£'£ 230. 232. 247. 258, 260. 264. 271 . 
80. 82, 92. 106. 112. 113. 120. 127:1 , 129 138 143 175 .181 c Reactive Red -3. 13. 17, 19, 

277 278 279 280, 288. 290 and 326; C.l. Acid Black-7. 24, 29, 48 52.1 ana • 23.24,26. 
21 2l 23 2 24. 29. 35. 37. 40, 41. 43 45 49 and SS ™£S2T£ ^.35 37. Vtnl 42; C.I. Revive 
27. 33 and 34. C.l. Reactive Ye..ow-2 3. 13. ^g'^gg*"-*^ B.ack-4, 5. 8. 14, 21 . 23. 26. 31 . 
B.ue-2, 3. 5. 8, 10, 13. 14. 15. 17. 18. 19 21 23^26 27 28 29 and 38 CJL ^ ^^^ ^ 

32 and 34; C.l. Baste Red-12, 13. 14. 15 1*22 2 24 25 27.^ 35 . 36. 38 ^ ^ 

3, 7. 10, 15. 16. 20. 21. 25. 27 28. 35 37 39 , . *0 and 48 C. Basic Ye How 1 ^ ^ ^ ^ Q ( ^ 

sr."j^^ - be -* for examp,ei CL Direct B,ue " 86, 

dye such as C.l. Direct Blue-199. etc., is inferior in 9as resistance. ^ ^ Qf 

P057] Thus, for carrying out the ink-jet ^ in 9 

Usentinventioncanbemarkedtyshownwhen ^^m^S^^STS^ ink-receptive layer containing the 
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10 



15 



20 



25 



s uncertain. Thus, for carrying out the '^-jeuecording out by using the dense and pale inks onto an .nk- 

the " tioned 9roup yeSl 

fe^eventeTwhereby printing can be carried out stab^More -r mems of * „ n , rogen ^ ontaining cycll c com- 
LlJLnt in water resistance of printed matter can be obtained. An am about 20 «, /o by weig ht 

^ZZe^* preferabiy about 1 

based on the total amount of the ink composition^ Specific e . cap rolactam, and a mixture of the above- 

1 3 dimetny.-2-imidazor,dinone, 2-pyrro.idone. ^ethy^^on« e p ^ of & nozzle 

int oned compounds. Also, by adding the po yvale *t alcoh ^ol , a ™«J tQ ^ 30 o /o by weig ht, more 

™n be obtained An amount of tho polyvalent alcohol to be ^added , > pretere y g jf ic examples of th e 

^ferXboutato about 20% by weight ^£^£5^2^^ P^ene glycol, propylene 

£ proceeds atthe mixed color (black, green .and blue) IJJ™£E2r --B « o1 the present invention can be mark- 
22 ink-jet recording method of the present ^^^^^on containing a substantive dye and an 
X shown when recording is ^ ried °^ layer containing the th.oether com- 

oraanic solvent onto an ink-jet recording material in wwer . a p jded on a water resistant support, 

nound according to the present invention and Morgan* n parties * p acetylene g|yco| ur . 

El] According to one of P^ ed emb ^ the surfactant, merits of rapid fixing 

actant is contained in the ink composition of ^^[^ZJed. As the examples of the specif* nomonic 
oernneability) of ink and keeping roundness of one dot can ^be oma n mentione d. for example, Surfynol 

Svcol type surfactant to be used in the present invention, there m y ^ f fom 

retSo^JTa" trade names available ^iT^W ^ *™* ° f the ^on tHe 
^SSb^^^^ 

Sn o7e P esent invention. By adding the glycol e^her p ° nn «ng is carried out so that extremely clear 

bounder? o Jor inks adjacent to each other can «^^ d _^^S^« may be mentioned, for example 
Sage can be obtained. As the glycol ether to be "*ed in the P J^JJJT g , , m0 noethyl ether, propylene g.yco 
eThylenegfyco. monobutyl ether, diethylene gyc^ 

Inomethy.ethe^ ether „ preferab * abo ut 3 to about 30% by 

«th*»r triethvlene glycol monobutyl ether, etc. An amouni oi a » ount of the ink composition. 

SStfSK-lEb* aboutSto about 15% by ^.^^ 

moS According to one of preferred e^ 0 *'™ 1 * a method of using an inorgan.c base 

adjSLby addition of a tri(hydroxya.kyO^ a P n amjne ^ be considered. When the 

such as KOH, NaOH, etc., or a method of « " ^.SJ£5*I amount and control becomes sometimes 
fnorganic base is used, it causes rapid increase £ toe P H ^ a ^ wnereby the inorganic base sometimes 
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mentioned problems so that it is preferably used. An amount of the tri(hydroxyalkyl)amine may be optionally determined 
in view of a desired pH and characteristics of the other ink composition, and is preferably about 0.1 to about 2% by 
weight, more preferably about 0.3 to about 1% by weight based on the total amount of the ink composition. 
[0064] According to one of more preferred embodiments of the present invention, in addition to the above-mentioned 

5 tri(hydroxyalkyl)amine, at least one of a hydroxide of a metal atom selected from the group of Group 1 (or Group la) 
of the Periodic Table is contained in the ink composition. This hydroxide belongs to the above-mentioned inorganic 
base, and when it is used in combination with the tri(hydroxya1kyl)amine, clog-recovering property can be more im- 
proved. Moreover, as compared with the case where pH adjustment is carried out only by using the above-mentioned 
inorganic base, merits of causing less occurrence of precipitate and less change in a pH can be obtained. As the metal 

1 o hydroxide, LiOH , NaOH, KOH , etc., are suitable since they are high solubility in water. An amount of the metal hydroxide 
can be optionally determined in the range in which ink characteristics, particularly clog- recovering property are im- 
proved, and preferably about 0.01 to about 1% by weight based on the total weight of the ink composition. Moreover, 
to the ink composition of the present invention, a lower alcohol, a water-soluble polymer such as sodium alginate, etc. , 
a water-soluble resin, a fluorine type surfactant, a mildewproofing agent, an anticorrosion agent, etc., may be added. 

15 [0065] When the ink composition of the present invention is used in an ink-jet recording method, a viscosity of the 
ink composition is preferably about 30 mPa-s or less, more preferably in the range of about 1 .2 to about 20 mPa-s at 
the operation temperature of 0 to 50°C to realize good responsibility, shooting stability, suitable spread of dots and 
good roundness, etc. Also, a surface tension of the ink composition is preferably about 20 to about 35 mN/m at the 
operation lemperaLure of 0 lo 50°C 

20 

Examples 

[0066] In the following, the present invention is explained in more detail by referring to Examples, but the present 
invention is not limited by those Examples. 

25 

Example 1 

[0067] On the front surface of a base paper comprising a pulp formulation of a bleached kraft pulp of hardwood 
(LBKP, 50 parts) and a bleached sulfite pulp of hardwood (LBSP, 50 parts) with 120 g/m 2 as a support was coated a 
30 resin composition comprising a low density polyethylene (70 parts), a high density polyethylene (20 parts) and titanium 
oxide (10 parts) in an amount of 25 g/m 2 , and a resin composition comprising a high density polyethylene (50 parts) 
and a low density polyethylene (50 parts) was coated on the back surface of the same in an amount of 25 g/m 2 to 
prepare a resin coated paper. 

[0068] On the above-mentioned support was coated the following coating solution for an ink-receptive layer so that 
35 the coated amount of the fumed silica was 18 g/m 2 and dried to prepare various kinds of ink-jet recording sheets. 
Incidentally, every recording sheet was so adjusted that the surface pH of the ink-receptive layer became 4.2. 

<Recording sheet 1 > 

40 [0069] 



Fumed silica 


1 00 parts 


(Average primary particle size: 7 nm, Specific surface area by the BET method: 300 rr^/g) 




Polyvinyl alcohol 


25 parts 


(PVA235, trade name, available from K.K. Kuraray, Japan, Saponification degree: 88%, Average 




polymerization degree: 3,500) 




Boric acid 


4 parts 


Amphoteric surfactant 


0.3 part 


(SWAM AM-2150, trade name, available from Nippon Surfactant, Japan) 





<Recording sheet 2> 



[0070] To the ink-receptive layer of the above-mentioned Recording sheet 1 , the following compound represented 
55 by the formula (a) was added so that it was contained in an amount of 5 mmol/m 2 . 
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OCH 2 CH 2 OH 




(a) 



OCH 2 CH 2 OH 



w Recording sheet 3> the following compound represented 

lM71l »--^ r j-r=ss:=S3Sttr 

by the formula (b) was added so thai 



15 



20 




(b) 



25 Recording sheet 4> following compound represented 

H 3 cJ"* 
HO(CH«U-lO- OH (C> 
35 H 3 C CH 3 



Recording sheet 5> the following compound represented 



45 



50 




(d) 



55 



<Recording sheet 6> compound of the formula (4) of the 
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<Recording sheet 7> 

[0075] To the ink-receptive layer of the above-mentioned Recording sheet 1 , the compound of the formula (7) of the 
present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

5 

<Recording sheet 8> 

[0076] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (12) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

10 

<Recording sheet 9> 

[0077] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (14) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

15 

<Recording sheet 10> 

[0078] To the ink-receptive layer of the above-mentioned Recording sheet 1 , the compound of the formula (24) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

20 

<Recording sheet 11> 

[0079] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (30) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

25 

<Recording sheet 12> 

[0080] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (36) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

30 

<Recording sheet 13> 

[0081] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (40) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

35 

<Recording sheet 14> 

[0082] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (44) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

40 

<Recording sheet 15> 

[0083] To the ink-receptive layer of the above-mentioned Recording sheet 1 , the compound of the formula (47) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 
45 [0084] With regard to the respective ink-jet recording sheets thus obtained, ink-absorption property, preservability 
(light resistance and gas resistance) after printing, and glossiness were evaluated by using a six-colored type ink-jet 
printer (PM-770C, trade name, available from Seiko Epson K.K., Japan) using the following dense and pale inks. The 
results are shown in Table 1 . 

50 <lnk-absorption property> 

[0085] C (cyan), M (magenta) and Y (yellow) were each printed with 1 00%, and immediately after the printing, a PPC 
paper was overlapped over the printed portion with a slight pressurization, and the degree of an amount of the ink 
transferred to the PPC paper was observed with naked eyes and evaluated by the following standards. 

55 

O: No transfer was observed. 
X: Transfer was occurred. 
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10 



15 



20 



<Gas resistance> a cyan ink ha ving the most 

Seweute are shown in Table 1 

<Light resistance> w ^ m ~ 1 o followed by irradiating light of 
<Glossiness> {Testing method for 75° specular 

5=--- SSS» — - - - - - - - as ™ M, ° n,a ^ 



[0089] The < 



25 



30 




(Magenta ink) 

Direct Red 227 
Glycerin 

□'.ethylene glycol monobutyl ether 
MadeW t^OO ml with purew ater. 



35 



40 



45 



50 




Direct Blue 199 
Ethylene glycol 
Glycerin 



Made up to 1 0Oml^^ 



55 



(Light Magenta ink) 



Direct Red 227 
Glycerin 

Diethylene^^ 



0.5 g 
3.5 g 
21 .5 g 
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(continued) 



(Light Magenta ink) 

Made up to 100 ml with pure water. 



Table 1 



w 



15 



20 



25 



30 



Recording sheel 


Ink-absorpLion property 


Preservability 


Remarks 


Light resistance 


Gas resistance 


1 


O 


71 


72 


Comparative 


2 


O 


80 


73 


Comparative 


3 


O 


79 


74 


Comparative 


4 


O 


78 


74 


Comparative 


5 


O 


75 


77 


Comparative 


6 


o 


81 


89 


This invention 


/ 


o 


85 


94 


This invention 


8 


o 


83 


91 


This invention 


9 


o 


85 


93 


This invention 


10 


o 


83 


93 


This invention 


11 


o 


84 


92 


This invention 


12 


o 


85 


93 


This invention 


13 


o 


84 


92 


This invention 


14 


o 


86 


94 


This invention 


15 


o 


85 


92 


This invention 



[0090] Glossiness was 60 to 65% in each recording sheet and high glossiness was shown. 

35 

Example 2 

[0091] With regard to the recording sheets 1 to 15 prepared in Example 1, ink-absorption property, preservability 
(light resistance and gas resistance) after printing, and glossiness were evaluated by using a four-colored system ink- 
40 jet printer (manufactured by Seiko Epson K.K., Japan, EM-900C, trade name) using the dense inks as mentioned 
below. The results are shown in Table 2. 



50 



55 



(Cyan ink) 


Direct Blue 199 


2.4 g 


Ethylene glycol 


16.01 g 


Glycerin 


9.5 g 


Made up to 100 ml with pure water. 






(Magenta ink) 


Direct Red 227 


1.8g 


Glycerin 


3.5 g 


Diethylene glycol monobutyl ether 


21 .5 g 


Made up to 100 ml with pure water. 
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(Yellow 



10 



15 



20 



25 



30 



35 




40 



45 



PQM1 As can be o«ear>y seen from * ^ maintain nigh ,n £»o J° ^ Thatis , in the present 

can be obtained. 

Example 3 , a use .cl in Example 1 to those 
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Example 4 f diallyla mine hydrochloride-sulf ur 
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Table 3 



Recording sheet 


Ink-absorption property 


Preservability 


Light resistance 


Gas resistance 


6A 


O 


90 


91 


7A 


O 


93 


97 


8A 


O 


91 


94 


9A 


O 


93 


97 


10A 


O 


93 


97 


11A 


O 


93 


94 i 


12A 


O 


94 


95 


13A 


O 


94 


95 


14A 


O 


93 


96 


15A 


O 


93 


96 



[0096] Glossiness was 60 to 65% in each recording sheet and high glossiness was shown. 
[0097] As can be seen from the above results, by using the thioether compound of the present invention in combi- 
nation with the cationic compound, preservability can be more improved. 

[0098] According to the present invention, a photo-like ink-jet recording material having high ink absorption property 
and high glossiness, and improved in preservability can be obtained. 



Claims 

1. An ink-jet recording material comprising a support, and an ink-receptive layer provided on the support, wherein 
said ink-receptive layer contains at least one thioether compound having an alky! group substituted by a hydrophilic 
group or a group containing a basic nitrogen atom. 

2. The ink-jet recording material according to Claim 1 , wherein the ink-receptive layer contains inorganic fine particles. 

3. The ink-jet recording material according to Claim 2, wherein the inorganic fine particles are fumed silica having an 
average particle size of primary particles of 3 to 30 nm. 

4. The ink-jet recording material according to Claim 2 or 3, wherein a hydrophilic binder is contained in an amount 
of 1 0 to 40% by weight based on the amount of the inorganic fine particles. 

5. The ink-jet recording material according to any one of Claims 1 to 4, wherein the ink-receptive layer is cross-linked 
by a crosslinking agent. 

6. The ink-jet recording material according to any one of Claims 1 to 5, wherein the ink-receptive layer further contains 
a cationic compound. 

7. The ink-jet recording material according to any one of Claims 1 to 6 5 wherein the support is a water resistant support. 

8. The ink-jet recording material according to any one of Claims 1 to 7, wherein the thioether compound is represented 
by the formula (I): 

R 1 -(S-R 3 ) m -S-R 2 (I) 

wherein R 1 and R 2 may be the same or different from each other and each represents a hydrogen atom, a 
substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group or a group containing these alkyl 
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d d that at least one of R 1 and R 2 is " 

% Hlkyt 0,000 ^^^ST^ co^ a basic nitrogen ^^iSEn* W and a " 
and a «poy,othyleneoxy QW°' a f J oge n-containing heterocyci,c f 0 n U p P -f" s 7;°, and the substituted 

~;s-=s=35== ^T. 

"^Trr-iir- 

, 5 10 . The ,nK,c: ,<xo,d,ng method according to C.a.m 9, w 

,nanyoncotCia.ms2to8. tar QQl uble dye is at least one selected 

, f om the g oup cons^ng or a su stance Y ^ ^ ^ dye . 

— — — — 

dye ^Hino is carried out by using dense and pale inks. 

i. t . r laim 1 o wherein recording is carnea uu 7 

I "oill. accylon. glycol 
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40 



a nonionic acetylene glycol sunacu*.., in the ink composition further contains 

17 . Th . in ,,„^ r ~ = ^ 



monobutyi oincr 
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(54) Ink-jet recording material and ink-jet recording method 



(57) There are disclosed an ink jet recording mate- 
rial comprising a support, and an ink-reccp:ivc layer pro- 
video on the support, wherein said ink-rcccptrve layer 
contains at least one thiocthcr compound naving an 
alkyl group substituted by a hydrcph lie group or a group 
containing a basic nitrogen atom and an ink-tcl record- 



ing method which comprises at least the step of shooting 
liquid drops of an ink composition comprising at least a 
water-soluble dye, an organic solvent and water to an 
ink-jet recording material having an ink-receptive layer 
containing at least one thioether compound having an 
alkyl group substituted by a hydrophilic group or a group 
containing a basic nitrogen atom, provided on a support. 
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